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Good properties from mild 
quenching operations make 
molybdenum sfeels suitable 

for bulky, complicated castings. 


MCLYBDIC OXIDE, BRIQUETTED OR CANNED e 


CLIMAX FURNISHES AUTHORITATIVE ENGINEERING 
FERROMOLYBDENUMe”“CALCIUM MOLYBDATE” 


DATA ON MOLYBDENUM APPLICATIONS. 
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This Newest Locomotive 
is Powered Like a Battleship 
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LONG AGO successfully developed by Westinghouse for 
ocean vessels, the steam turbine has now been harnessed 
as a brand new type of smooth, efficient motive power for 
modern railroad locomotives. 





THE POWER-PACKED locomotive turbine is a descendant 
of giant Westinghouse turbines which generate much of 
the electricity used today. The great expansion of electric 
power began with these turbines. 


THE RAILROADS are developing a dazzling new kind 
of transportation for the future. The latest and most 
dramatic improvement is steam turbine power, which gives 
the Iron Horse ‘‘new lungs.”’ 


To help produce this new locomotive, the Pennsyl- 
vania Railroad, a long-time pioneer in transportation 
improvements, turned to Westinghouse and the Bald- 
win Locomotive Works. Working as a team, these com- 
panies have produced this latest in a great line of 





THE WESTINGHOUSE steam turbine in the Pennsylvania 
Railroad's new direct-drive locomotive is no bigger than 
a household electric refrigerator—vet it will haul long 
passenger trains with ease. 
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THE VELVETY FLOW of power from this 6,900 horsepower 
steam turbine locomotive will make trains run with extra 
smoothness and is a major contribution to finer trans- 
portation for the future. 
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steam locomotives—descended from ‘‘Old Ironsides,"’ 
built by Matthias Baldwin in 1832. Westinghouse Electric 
& Manufacturing Company, Pittshurgh 30, Pennsylvania. 


Westin nghouse 


PLANTS IN 25 CITIES OFFICES EVERYWHERE 


Westinghouse presents: JOHN CHARLES THOMAS— Sunday 2:30 pm, EWT, NBC 
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It would take a thirty-eight million pound 
cake of ice “launched” every hour to pro- 
duce the cooling effect of all York instal- 
lations working for Victory. York air 
conditioning and refrigeration equipment 
for the Navy, Army, Merchant Marine and war industry is now producing five and a half 
billion cooling units* every hour .. . hour after hour! 

But huge as it is, this cooling capacity is not enough for Victory. The armed forces are 
calling for more and more equipment. Essential industry and home front needs are taxing the 
balance of our production facilities to the utmost. At York, we must continue to plan and 
produce better engineered air conditioning and refrigeration equipment—steadfastly working 
under our creed—“‘If it won’t help win the war forget it!” Only after Victory ...only 
then will the York organization translate the advancements of the war years into 
tomorrow’s improved refrigeration and air conditioning. York Corporation, York, Pa. 


* Cooling effect in B.T.U. per hour, American Society of Refrigerating Engineers 
; eration 
air condrhoning 
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Testing and Rating Code Number 14-41. 


YORK REFRIGERATION AND AIR CONDITIONING 


FOR MECHAWICAL COOLING SINCE 188 5 
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The early worm 


that feeds War Birds / 









Like some huge and endless worm, our armies 
unroll behind them that miracle of military 
supply -a portable pipeline! Without blocking 
roads it delivers gas right at the front, not only 
to keep planes but tanks and trucks running. 
To those to whom ‘‘CARBORUNDUM” 
means only abrasives, it may be surprising to 
learn it also means Super Refractories, which 
are used in the manufacture of essential mili- 
tary gasoline. 


In giant oil refineries like this, high test 
gasoline for our armed services is 
produced with the help of Super Re- 
fractories by “CARBORUNDUM." 
And they further assist the war 
effort by increasing the production 
and efficiency of heat treating furnaces, 
boiler furnaces, aluminum, magne- 
sium and other non-ferrous melting 
furnaces, gas generators, etc. For 
young engineers who want to work in 
industry, we suggest a career with 
“CARBORUNDUM.” If interested, 
please write The Carborundum 
» Company, Niagara Falls, New 
York, 





PRODUCTS BY 


ARBORUNDUM 


HELP YOU MAKE THINGS BETTER 
IN INDUSTRY, AGRICULTURE, ARTS AND CRAFTS 





5 (*CARBORUNDUM™ is a registered trade mark of and indicates manufacture by The Carborundum Company) 
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Timken Tapered Roller Bearings can carry all kinds 
of loads — radial, thrust, or both together. The amount of 
these loads that the bearings can carry is equally important. 


The load carrying capacity of Timken Bearings has been 
established on a thoroughly scientific basis. Each bearing’s 
capacity has been checked and confirmed by extensive 
laboratory tests and by the field experience gained from the 
500,000,000 Timken Bearings in service. 


The machine designer may therefore select with confidence 
the proper size and style of Timken Bearing to best keep 
wheels, shafts and gears turning smoothly, easily, dependably 
— free from the threat of friction, wear and misalignment. 


When your college days are over and you begin your career 
as a mechanical engineer, you will find the load capacity of 
Timken Bearings an asset of tremendous value in design- 
ing machines of any type. You will always know a Timken 
Bearing by the trade-mark ‘““TIMKEN”’ 

stamped on every bearing. The TIMKEN 
Timken Roller Bearing Company, 


Canton 6, Ohio. TAPERED ROLLER BEARINGS 
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THE “GOONIE-BIRD” landed in rugged shape one 
afternoon...2 engines out... another leaking oil... 
hydraulic system out ... control cables half gone; two 
men eligible for the Purple Heart. 

Then Casey took over, Casey the Crew Chief, and 
his gang of mechanics. They worked all that night ...in 
a downpour. They didn’t have any regulation block and 
tackle to dismount the engines. So they used a palm 
tree and a ship’s hawser instead. And in 16 hours, they 
took out 3 engines; mounted 3 new ones; repaired the 






FORTY YEARS of matchless experience, the finest of 
laboratories and test blocks, comprise the authoritative 
background of Esso Aviation Products. 

And as the result of our extensive wartime research and 


production, we have acquired new knowledge and know-how 


in the field of airplane fuels and lubricants, which results in 


aviation petroleum products more efficient and more economical 


than any that have been known before. You can depend 
on Esso Aviation Products. . 


COLONIAL BEACON OIL COMPANY 
MARCH, 1945 


hydraulic system and installed new control cables. 
Then two of the mechanics flew as gunners in the 
Goonie-Bird, to replace the guys wounded yesterday. 

Men like these mechanics have got inside them a 
great hunk of that special American brand of mechani- 
cal genius and ingenuity. They'll come home with a 
whale of a lot to contribute to the factories and airports 
of the nation; and quickly and permanently, men like 
these will establish America as the leader of the world 
in commercial aviation. 


Handmaiden lo a High-Powered Lady. - 





AVIATION PRODUCTS 


SOLD IN THE 23 STATES INDICATED 






















Just now this famous old route of the Spanish conquistadores is thronged with 
soldiers and sailors—and marines. Tens of thousands of them have ridden on 
this stainless steel Santa Fe train the ‘San Diegan” and hailed it as ‘‘a train of 
this modern world.” Its speed and comfort are serving the war cause well. 
















The gleaming beauty of the ‘San Diegan’”’ is also a promise for the future. On 
progressive railroads from coast to coast you will see many more of these Budd- 
built stainless steel trains, to be built for post-war travel. Budd builds of stainless 
steel for strength and safety—builds entire trains, reclining chair cars, sleeping 
cars, dining and tavera cars, lounge and observation cars. Budd-built equipment 
is distinguished for its modernness, for its advanced ideas of passenger comfort 
and convenience, for sound economy in railroad operation. 


EDWARD G. BUDD MANUFACTURING COMPANY ¢ PHILADELPHIA + DETROIT 


Originatorsof ALLSTEEL* auto bodies, stainless steel lightweight trains and sD I A 
highway truck trailers. Designers and makers of airplane and marine struc- a 
tures, Inventors of the SHOTWELD* system of fabricating hi-tensile steel, , oe 2 ae / { Ce 


*REG. U.S, PAT. OFF. 





























@ Eight times daily the Santa Fe’s popular “San Diegan” flashes to and fro between Los Angeles and the “City of the Sun” e 
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It tells lightning where to so... 


EMEMBER in “the good old days” 
how often you were without electric 
power for hours after a severe electric 
storm? 
Among the many reasons why you get 
almost uninterrupted service today is this 
glass gadget that looks like an over-size 
salt shaker. When lightning hits a line, 
the lightning arrester whisks the harmful 
jolt into the ground in a split second. And 
the line goes back to normal operation. 
The lightning arrester body is built by 
Corning out of a special Corning-devel- 
oped glass. It’s tough, and it will change 


your opinion of glass ifyoualways thought 
of it as a frail, brittle material. You'll find 
hundreds of such surprises at Corning 
today. Glass pumps, for example, and 
heavy glass fractionating columns for 
chemical industries. Airfield runway 
marker lenses capable of bearing the 
weight of a plane. Corrosion - resistant 
glass pipe for the food and other indus- 
tries. These are just a few of the jobs that 
glass can do better than other 

materials, thanks to Corning’s 

nearly 100 years of glass-making 

experience. Corning, like every- 


body else, is deep in war work today. But 
after the war keep your eye on glass asa 
new pioneering material for industry and 
on Corning as the outfit that knows glass. 
Corning Glass Works, Corning, N. Y. 


LORNING 


—__—means 
Research in Glass 
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More Gas to the Sand at Higher Pre 





@ The new recycling plant of the Texas Company at 
Erath, Lovisiana, breaks all previous records by re- 
turning gas to the formation at 4650 Ibs. pressure. 
The design and manufacture of the 16 Clark “Angle” 
Compressors for this job called for precision engineer- 


ing and workmanship of the highest order. Compres- 


NSTALLATION SHOWN AT THE RIGHT is a battery of Pacific type H. V. 
| Centrifugal pumps delivering peak efficiency in De Tentanizer 
furnace feed and lean oil service. Type H.V. handles extremely hot 
or sub zero liquids at low pressure. Speeds up to 3600 R. P. M. 
Capacities 100 to 3,000 G. P. M., and differential pressures up to 
325 P. S. |. It is one of the many types of high precision pumps 


designed and built by Pacific. 


In pump engineering, Pacific has always anticipated and met the 


requirements of industry with a long list‘of “Firsts’’ in design, and 


construction. 


“Tuo of the Dresser eeu 


CLARK BROS. CO., INC. 


OLEAN, N. Y. 
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ssure with 12,800 H. P. of Clark “Angles” 
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sor cylinders were designed to meet the exact oper- 
ating conditions to which they would be subjected. 
Extremely close tolerances had to be maintained. 
The basic economy and dependability of the Clark 
2-Cycle “Angle” is demonstrated once more in the 


most modern type of plant. 


PACIFIC PUMPS, INC. 


HUNTINGTON PARK, CALIF. 
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THIS (8 M. I. T. 
PHYSICS 


By J. C. SLATER 


Professor of Physics 


HYSICS is the fundamental science of matter, of 

forces, energy, and motion. Its classical divisions 
are mechanics, dealing with forces, motion, and energy; 
sound, the large scale vibrations of bodies, and the prop- 
agation of elastic waves; heat, which we now know to 
be the small scale vibration of the atoms and mole- 
cules; electricity and magnetism, the study of electric 
and magnetic forces between bodies, the flow of electric 
currents, and the propagation of electromagnetic 
waves; and optics, the study of light, its emission, 
propagation through optical instruments, and absorp- 
tion. These classical divisions are far from expressing a 
complete picture of physics, however, for physics has 
advanced, during the last half century, into spectacu- 
larly new fields. 

Two unifying ideas, around which we can group 
most of modern physics, are waves and elementary 
particles. eusal. in the middle of the last century, 
discovered electromagnetic waves theoretically, and 
Hertz found them experimentally. They found further- 
more that they travel with the same velocity as light, 
and differ from light only in having a longer wave 
length. Somewhat later, Réntgen discovered X-rays, 
which are again like light, but with shorter wave- 
length, and still later the gamma rays emitted by 
radioactive bodies proved to be of the same nature, 
but even shorter. i then, the gaps between these 
types of waves have been largely filled in, and we have a 
continuous series, running from the longest radio waves 
through the microwaves of a few centimeters wave- 
length; the infrared, from a fraction of a millimeter to a 
little less than 10~* cm., and including the waves which 
we observe as radiant heat; the visible spectrum, a 
narrow region from 7x 10° to 4x 10° cm.; the 
ultraviolet, stretching to about 10 cm.; the X-rays, 
to about 10°'° cm.; the gamma rays, below that wave- 
length. In different parts of the spectrum, different 
techniques are convenient; the gaps still existing are in 
regions where all the present techniques are difficult. 
But the underlying principles are the same all through 
the spectrum; everywhere we have reflection, refrac- 
tion, interference, diffraction, scattering, polarization, 
following the same laws. 

The electromagnetic spectrum is the most complete 
which we know so far. p sane waves show many 
properties similar to light waves, and their spectrum 
has been extended beyond the audible range into the 
region of supersonics; but there is a great possibility 
for further extension to higher frequencies. When we 


TYPICAL UNITED STATES. SUGAR PLANTATION 


ROAD IN HAWAII 
Pan Pacific Press Photo 
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come to other t ypes of wave motion, we meet electron 
waves, and pedi! 49 waves of newly discovered types, 
quite extraordinary in their properties, grouped under 
the heading of wave mechanics, which we shall return 
to in a moment. 

The other side of modern physics deals with par- 
ticles. Atoms and molecules form the foundation of 
chemistry, but also of heat and thermodynamics. The 
electron was discovered before the beginning of the 
present century, and the positive nucleus early in the 
century; these form the constituents of atoms and 
molecules and matter in bulk. The law governing their 
motion, the quantum theory, or wave mechanics, is 
one of the great scientific achievements of the last 
twenty-five years. It takes an entirely unexpected 
form: instead of handling the electronic and nuclear 
motion by classical Newtonian mechanics, we must 
assume waves to be associated with them, and we find 
within the atom phenomena like standing waves in 
electromagnetic theory, which surprisingly enough 
explain the periodic structure of the chemical elements 
and their chemical valences. The association of waves 
with particles proves to be a universal phenomenon, 
which works both ways: there is unmistakable evidence 
that there are particles, called photons, associated with 
electromagnetic waves, and that the photons actually 
carry the energy of the waves. 

Progressing further, the nucleus of the atom_ is 
found to be composed of even more elementary particles, 
the proton, neutron, mesotron, and various others. 
Unlike the theory of the structure of the atom, which is 
relatively complete, the theory of the nucleus is still 
in a preliminary stage, and great discoveries await 


‘us in that field, both in the theory and in the experi- 


mental side, where already we can transmute atoms, 
make any atom radioactive, and liberate large quan- 
tities of energy in the process. 
All these discoveries are of fascinating interest to the 
hysicist, whose primary purpose is to find out the 
odie nature of the physical world; and work in 


preery every branch of the subject is being carried 


on actively in the Physics Department. At the same 
time, the subjects we have mentioned touch practical 
life at almost every point. Physics is proving in the 
present war to have extraordinary practical re and 
the physicist, with his broad understanding of nature, 
is in demand as never before. No one who is well 
informed doubts that physics will have an exciting 
amd rapidly expanding future. The training of 
Course Vil is designed to prepare a student for this 
future either in fundamental discovery of physical 
principles, or in making practical —— of those 
principles in industry or in other branches of science 
or engineering. 
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FIBERGLAS 





By MICHAEL F. OGLO, 2-47 


Pictures Courtesy Qwens-Corning Fiberglas Corporation 


LASS that can be fabricated into sawable boards 

or light, silk-like fabrics; glass that can be tied in 
knots, machined, or welded — this is the story of the 
Fiberglas industry, an industry that will undoubtedly 
emerge from this war alongside the other great in- 
dustries of this nation. Today Fiberglas is being used 
in the war effort from insulating Fiberglas boards in the 
walls and ccilings of plane assembly plants to the tiny 
pieces of Fiberglas cloth that filter the blood plasma 
as it enters a wounded man’s veins on the battlefield. 
What role will Fiberglas play in our postwar world? 

For centuries men have tried to make pliable glass. 
A few Venetian craftsmen discovered a method in 
ancient times. Their secrets died with them, however. 
A dress made of coarse glass material was exhibited 
at the Columbian Exposition in Chicago in 1893. The 
Germans used glass fibers as an insulating material 
during the last war. The fibers were still too coarse 
to be of any practical value, however. 

In 1931 the Owens-Illinois Glass Company of 
Toledo and the Corning Glass Company of New York 
each began to develop a commercially practical glass 
fiber. Late in 1938 these two companies united to ees 
the Owens-Corning Fiberglas Corporation, the largest 
glass fiber producer in the world. 

Fiberglas was born of industrial research. Years of 
research and expenditures of millions of dollars were 
required to dvielen Fiberglas. Unlike other industries, 
the Fiberglas industry had to design and build all its 
own machinery. To this day, constant improvement 
and development of new machinery continues. New 
applications of Fiberglas are constantly being dis- 
covered. Over 300 individual research projects have 
been shelved for the duration. Millions of dollars are 
yet to be spent on research. 


Manufacture 


The first step in the manufacture of a Fiberglas 
product is the careful selection, mixing, and melting 


Photo-micrograph of No. 800 glass fibers, suitable for 
filtering, evaporating and contact mat applications 
where low resistance is required. Average fiber diam- 
ter of the No. 800 fibers is .0080 inch. Surface area per 
pound is 38.7 square feet. 








of the raw materials — selected sands, limestones, and 
other mineral ingredients. With close temperature 
control, varied ingredients and proportions, the fibers 
are “sees special properties needed for the particular 
use for which they are designed. 

The molten glass is now fabricated into one of two 
kinds of fibers — the continuous filament fibers and 
the staple textile fibers. The continuous filament fibers, 
as the name suggests, are made in one long continuous 
filament and are twisted and plied into yarns which 
are later woven into cloths, braids, tapes, etc. The 
staple textile fibers resemble fleece-like masses of wool 
or cotton. The fibers vary from 8 to 15 inches in 
length. 

Both the continuous filament process and the staple 
fiber process require that the glass be refined and then 
molded into marbles of about %-inch diameter. These 
marbles are then carefully inspected for impurities. 
About 97 miles of continuous filament can be drawn 
from each of these marbles. The marbles are then 
melted in small electric furnaces. Each furnace has 
many small holes in the base of the melting chamber. 
The molten glass flows through these in fine streams 
or filaments. 

The continuous filament fibers are produced by 
— one hundred or more of these thin filaments 
as they flow from the holes in the base of the melting 
chamber and twisting them into a thin strand. The 
strand is then wound on a winder revolving at an 
extremely high speed. Because the winder is revolving 
much more pat than the filament flows through the 
holes, the fibers are drawn or stretched to a fraction 
of the diameter of the hole from which it emerged. 
This glass as a matter of fact is drawn with the velocity 
of a bullet. 

In the staple fiber process, the molten glass also 
flows in thin streams through holes in the base of the 
melting chamber. Here it is struck by jets of high 

ressure steam that “‘yank” the glass into lies 8 to 15 
inches in length. These fibers are then twisted into 
yarns that go into less glossy wool-like textiles. The 
coarser fibers that are used in insulation mats, air 
filters, plastics, etc., are made in the same high pressure 
steam Jet process, only on a much larger scale. These 
fibers are made in huge 40-ton furnaces and fall on a 
conveyer belt in fleecy resilient masses. 


Properties of Fiberglas 

These provesses go on according to exact specifica- 
tions that enable complete scientific control of the 
final fibers. Fibers have been produced with diameters 
ranging down to .00002 of an inch and with tensile 
strengths as high as 3,500,000 pounds per square inch. 
Steel is commonly thought of as the strongest material. 
It is a fact, however, that Fiberglas possesses the great- 
est strength-weight ratio of any material either found 
in nature or synthesized by man. Standard fibers 
have a tensile strength somewhere around 300,000 
pounds per square inch. Fabrics made of Fiberglas 
consequently are stronger than any other kind of 
fabrics. 

But is this strength not to be exgected? The molec- 
ular bonds of silicon dioxide A St stronger than 
those of any other compound. 
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Fiberglas cloths are woven of Fiberglas yarns, either 
continuous filament or staple fiber. They are glass 
throughout, except for the fiber coatings applied to 
facilitate manufacture. 


Flexibility is the paradoxical property of Fiberglas. 
This is a result of the fact that flexibility is a function 
of diameter. Steel is rigid in a thick short piece. But 
draw it out and it becomes extremely flexible. The 
same is true of glass. Fiberglas fibers are so small 
that they are almost invisible. Several hundred fila- 
ments are gathered to form even a fine strand. 

Incombustibility is perhaps an equally important 
property of Fiberglas. Incombustibility is a rare 
quality in fabrics. Thus Fiberglas has a distinct ad- 
vantage over other fabrics. This, combined with its 
high dielectric constant, enables it to be used as an 
electric insulation material. 

Fiberglas does not absorb moisture. These glass 
fibers although they are incredibly thin are merely 
microscopic glass rods. They shed moisture as if they 
were pe ih glass rods. They also resist rust. rot, 
mildew, and chemicals as if they were glass rods. 
Fabrics made of Fiberglas will not shrink. Only hydro- 
fluoric and phosphoric acids can affect them. 

Fiberglas can therefore perform a great many 
functions wherever heat is controlled, conserved, or 


Characteristic Fiberglas tapes. From left to right: 
Continuous filament 7 mil tape, medium wave; con- 
tinuous filament 7 mil tape, tight weave; and staple 
fiber tapes in 10 and 25 mil thicknesses. 
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excluded; wherever fabrics are to withstand heat, 
damp, and decay; and wherever electricity is generated. 


Fiberglas Products 


Thus far we have considered only the fibers. They 
are the basic material, like steel or aluminum, that 
industry can employ in scores of ways, for scores of 
purposes, to produce scores of products. Today 
practically all of these products are hates furnished to 
the Army, Navy, or Maritime Commission. 

Numerous types of clothes, cords, and tapes are 
made of Fiberglas yarn. Fiberglas yarns are readily 
adaptable to any textile machinery now in use weaving 
cotton or other textiles. Aside from the many general 
uses that are too numerous to mention which will 
be made of Fiberglas cloth, there are certain uses for 
which Fiberglas cloth will definitely replace fabrics 
currently in use. Wherever people gather, as hotels, 
restaurants, and theaters, and where the fire hazard is 
great, Fiberglas cloth will replace inflammable textiles. 
All of the great fire disasters — the Boston night club, 
the Iroquois Theater — were caused by the rapid 
spread of fire among the drapes and tapestry. Fiberglas 
tapestries would not burn. These po sar tapestries 
ibis be affected by salt air, sun, or time. Dust does 
not gather on the smooth glassy surfaces of Fiberglas 
as easily as on organic fibers. Even when dirty, one 
need only scrub these Fiberglas tapestries with water 
as they stand — they will not shrink. Awnings will 
certainly be made of Fiberglas. These Fiberglas awn- 
ings will not rot in the rain nor will a burning cigarette 
from a window above set them on fire. Cords and 
sewing threads made of Fiberglas will have greater 
strength than ordinary cords or threads. 

The chemical industry uses great amounts of Fiber- 
glas cloth as filters. Only a material with as high an 
acid resistance as Fiberglas can be used here. 

At the present, however, we cannot expect Fiberglas 
wearing apparel. Fiberglas cloth will not stand up 
under constant wear and friction as well as other 
fabrics. 


(Continued on page 210) 


Fiberglas dust-stop replacement type filters are used 
in air-conditioning, ventilating and warm air heating 
systems to remove dust and pollen from the circu- 
lated air. 
















































B-29 





By JOHN S. HOWKINS, JR., 6-45 


Pictures Courtesy General Electric Company 


4 ier B-29, at present the largest and most popular 
American bomber in use, is the best gunned and 
best equipped ship in the air, as this article will show. 
Besides the widely known pressurized cabin and less 
widely known remote es gun turrets, each engine 
is equipped with two turbosuperchargers that enable 
these planes to cruise and fight at very high altitudes, 
five or six miles, with heavy loads. These turbos also 
supply air under pressure to the supercharged cabins. 
Another development utilized is wing extensions that 
can be extended from the wing to make possible rela- 
tively low takeoff and landing speeds. 

Weight-carrying capacity being as it is the limiting 
factor on bombing raids, it has for some time been 
seen that light equipment is essential to large bomb 
and gasoline loads. The Army Air Forces, General 
Electric and Boeing have combined to lessen plane 
weight by lessening the number of guns carried while 
at the same time increasing their firing efficiency. In 
older turret models each turret had its gunner and when 
a gunner was incapacitated his guns went out of action. 
In the B-29 electrical central control gunnery system, 
however, if one sighting station is incapacitated, the 
guns used by that one can be transferred to the use of 
another one. 

Another factor is the attitude of the gun crew. In 
older models gunners were on the outside of the ship, 
aiming their guns manually in often sub-zero weather 
against a gale of perhaps two hundred miles an hour. 
Later models were power driven but still were aimed 
at the turret. Vigilance and speed of reaction of gunners 
were seriously reduced by their environment. Re- 
motely controlled turrets, successfully used on the 
B-18, allow gunners freedom from the noise and ner- 
vousness of the guns, and pressurized cabins, used 
on the B-23, allow them warmth, more comfort, and 
freedom from the restriction of an oxygen mask when 
not actually in battle. 

A major feature of the central control gunnery 
system is its flexibility, for with fewer guns, ten or so 
0.50 caliber machine guns and a 20 mm. cannon, fire 
must be accurate and concentration must be easily 
accomplished. Teamwork by the gunners on the B-29 
is achieved to the maximum, with the Chief Gunner 


B-29 in flight 





operating almost like the quarterback of a football 
team. He directs the fire by the gunners, and at a split 
second notice can concentrate the firepower on any 
enemy plane in range. The Chief Gunner has unlimited 
visibility in the upper hemisphere and limited visibility 
below, so he is in a position to see enemy planes attack- 
ing from virtually every angle. 

In the over-all gunnery system of the B-29 there are 
a series of sighting stations, as shown, and several 
computers, The five gun turrets on the B-29, two on 
top of the fusilage, two below it and one in the rear, 
can be controlled from the interior sighting stations 
individually, or more than one of the turrets can be 
controlled from a single sighting unit. In one combina- 
tion a single gunner sitting in the pressurized interior 
of the plane can direct the fire three of the 
turrets simultaneously. Each turret is controlled by a 
primary and a secondary sighting station. If its primary 
station is not using it, it will be controlled by its 
secondary station. 

With the adoption of an all electrical central control 
gunnery system along with the many other electrical 
loads on these large airplanes, a much greater electric 
power supply was indicated. General Electric was 
ready with the first aircraft generators of 300 amperes 
(nine kilowatts) capacity in a weight hardly any greater 
than the earlier 200 ampere machines. Six of these 
supply an abundance of power sufficient to continue 
flying and fighting even with one or two of them out of 
commission. General Electric engineers collaborated 
with the Army Air Forces and Boeing electrical en- 
gineers in making this, the highest capacity electrical 
system on any production airplane, a reliable and 
smoothly working integrated power source. 

The electrical parts to move the guns instantly and 
accurately in response to quick movements of the sight 
include electronic equipment and a series of motors. 
Selsyn motors on the sighting stations and gun mounts 
team together in synchronization through amplifiers, 
amplidyne generators* and driving motors as though 


* T.E.N., November, 1943, “The Well-Bred Short Circuit,” 
Richard B. Marsten. 


(Continued on page 208) 





Superfortress electrical central control 
gunnery system 
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Above is shown the B-29 nose section set up in labora- 
tory. The sight itself moves freely on its pivots and is 
easy to handle. Gunners sit on rubber sponge cushions 
that take out a great deal of ship vibration and make 
for relaxation and lack of nervousness. Sighting sta- 
tions are designed for as much comfort as possible 
and sight is handy to the gunner in his seat. 


The box on the sighting unit contains a slanting glass 
which reflects to the gunner the circle of dots with the 
small dot in the center. The gunner registers the size 
of the attacking airplane on his unit, sights the center 
dot on the attacker’s vital spot, reduces the size of 
the circle until it just surrounds the target, and pulls 
the trigger. The sight is also fitted with adjustable 
light filters. 





Y 
















Totnes 


The sight is moved by two handles. Trigger switch is 
on the left handle of the right sight. Pedestal sight 
has two triggers. Action switch is on the right. When 
the gunner presses on this switch the turret that he 
controls is in operation. When he is not, the gunner 
who has secondary control of that turret can take it 
over. The unit contains two selsyns, one for vertical 
and one for horizontal rotation, which send current 
to the computer and thence to the turrets. 


The computer is the device that makes corrections in 
the sighting of the gun for predictions (lead), ballistic 
(effect of windage and gravity), and parallax (due to 
distance between gun and sighting station). Without 
the computer the guns would point parallel to the 
line of sighting, but in some cases the prediction may 
be 110 yards, windage 35 yards, fall of bullet by gravity 
5 yards. Parallax correction is always equal to the 
distance between gun and sighting stations. Signals 
are relayed next to amplifier and amplidyne. 
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* reducing serious manpower shortages in 


the nation’s pulp and paper industry is 
Allis-Chalmers’ new Streambarker...a ma- 
chine which removes bark from pulpwood 
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More Help for “Sink-Float” Plants: 
Tofacilitate wet screening and dewatering, 
Allis-Chalmers has designed a new End- 
Tension Deck for Low-Head Vibrating 
Screens. 


Wave after Wave —> 
of U.S. warplanes now attack 
our enemies—thanks to a 


plentiful aluminum supply! 
st New deck construction assures uniform 
depth of product and maximum use of 
screen surface for more efficient operation. 
Write for Bulletin B-6321. 


Amazing story of a “laboratory curiosity” 
Allis-Chalmers Mfg. Co., Milwaukee, Wis. 
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rapid expansion of U.S. airpower— was per- 
Rae with the help of a huge lectibaall device— THE BOSTON SYMPHONY— 
the Allis-Chalmers Mercury Are Rectifier! Allis-Chalmers’ coast-to-coast radio 
First introduced to America in practicable form ee aa and 
by Allis-Chalmers, the Mercury Arc Rectifier pro- Hear the World’s Finest Music he 
vided—in the nick of time—a fast, easy way to the Werkd’s Finest Concert Ouchestra 
convert alternating to direct current for mass pro- with Serge Koussevitzky conducting. 
duction of aluminum and magnesium for warplanes. Over the Blue Network, every Sat- 
After war, the Mercury Arc Rectifier— plus the sis elicitation ah anata 
other 1600 Allis-Chalmers products—will help speed 
production of many things America needs and FOR VICTORY 
wants ... will work for better peace-time living! Buy United States War Bonds 


SUPPLYING THE WORLD’S 
LARGEST LINE OF 
MAJOR INDUSTRIAL EQUIPMENT 


eS 


FLOUR AND SAW CRUSHING, CEMENT & BOILER FEED POWER FARMING INDUSTRIAL TRACTORS 
MILL EQUIPMENT MINING MACHINERY WATER SERVICE MACHINERY & ROAD MACHINERY 


















































Ricuarp B. Marsten, 6-45 
Editor-in-Chief 


Joun S. Howgins, Jr., 6-45 
General Manager 


JUNIOR BOARD 


RicHarp W. SPENCER, 2-47 
Publications Editor 


Tuomas R. Scanian, 2-46 
Treasurer 

FRANK J. GALLAGHER, 6-45 
Publicity Manager 


LITERARY STAFF 


EpWARD ANDERSON, 2-47 Henry L. Les, 2-47 
Donatp DeWitt, 2-47 MicuakEt F. Oc1o, 2-47 
GuNTHER S. FonKEN, 2-46 Louis B. WabEL, 2-46 
RoserT KRAICHNAN, 2-47 Cuares R. WHELAN, 2-47 
KeitH LANNEAU, 2-46 THEODORE R. Yoos, Jr., 2-47 





THE TECH ENGINEERING NEWS 


MANAGING BOARD 


HERBERT R. KaEwenrt, 2-46 


Russewz K. Dostat, 2-46 


Business Manager Advertising Manager 


Sipney L. Smitn, Jr., 2-47 
Personnel Manager 

Antuony C. Nunes, 2-46 
Circulation Manager 


BUSINESS STAFF 


Ricwarp S. Hanps, 2-47 Louis H. Martin, 10-46 
GrEorGE Macomser, 2-47 Maurice Rirkin, 2-47 


PHOTOGRAPHIC STAFF 


WituraM M. Jackson, 2-46 BENJAMIN M. Situ, 2-47 


MEMBER ENGINEERING COLLEGE MAGAZINES ASSOCIATED 


Chairman 


James W. Ramsey 
Tennessee: Eastman Corporation 
Oak Ridge, Tenn. 


Advertising Representative 
Litrett Murray Barnuiz, Inc, 
101 Park Avenue, New York 
605 North Michigan Avenue, Chicago 





CAUSE AND EFFECT... 


Ever stop and do some thinking? Yes, you sailor .. . 
you lighting up the Lucky there. Or you .. . you in the 
dungarees coming out of the Coop? Ever do any 
straight thinking about this war? 

Do YOU know what war is when identified with 
Life and Death? Ever feel how final Death really is? 
See that boy starting to cross the bridge . . . the blond 
boy in the blue plaid shirt? He’d answer you and wait 
for you if you called to him now, and maybe while he 
waited, he’d brush that piece of string off the cuff of 
his sleeve. He’d do it unconsciously without giving 
it a thought . . . just a flick of the wrist. 

Death would change that kid into an object as 
inanimate, as that old newspaper being whe: by the 
wind across the bridge — just another piece of decaying 
debris. And for some inexplicable reason, that piece 
of thread would seem a more poignant proof of the life 
that had been than the aspect of the body itself. Death 
is very final to the Living. Stop and think about it a 
minute. 

And while you’re thinking about it, give a passing 
thought to that Yank digging in at Schweinsberg or 
that young ensign just coming topside on that CL... 
they aren’t ranked among the Living any more. And 
while you’re at it, think a little about their buddies — 
those they’ve seen go down and those who have lived 
to remember. Yes, like that marine you saw at the 
Statler Saturday night ...the one who was leaving 
just as you entered. Remember? You noticed him 
because he had the Purple Heart twice and his campaign 
ribbon had five stars on it. Five invasions! For some 
reason you seldom think of those stars in terms of 


las 

hat last star was where his best friend went 
down — not just someone he’d lived and fought 
beside for thirty months, but someone with whom 
he’d spent those endless rest periods between cam- 
paigns. Month after month with nothing to do for 
amusement but talk — telling your life’s history and 
then telling it again because of lack of anything else 
to do. It’s nigh on impossible for anyone who hasn’t 
experienced it to conceive of men being that close — 
knowing one another, figuratively and literally, as 
well as they know their own thoughts. Maybe that’s 
why: so few of you know what it means to “lose your 
best friend,” to see him go down and go over to give 
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him a drink of water... only a bullet goes through 
your arm before you can get the canteen to his lips, 
and when you look down again his head has been 
ae to pieces in your hand. “‘He’s just dead, that’s 
all. 

And maybe while you’re thinking about those 
things, you'll do some straight thinking about the 
reasons for those things. That’s the least you owe to 
those men. There has never been a greater need among 
students than there is now for straight thinking. It is 
no longer sufficient to consider engineering merely in 
the light of 8.01 assignments or probable discoveries 
of the future. 

The political framework which we know evolved 
from the needs and political ideals of a more or less 
rural world dominated by maritime communications. 
Now it conforms to neither the pattern of economic 
logic nor military logic. This may be seen in the 
critical transformations which have at different times 
affected the power pattern and which are once again 
revolutionizing it completely. 

For instance, as is pointed out by William B. Ziff 
in his latest book, ““The Gentlemen Talk of Peace”: 

“The key to war and defense of the future is not in 
known armaments alone but in the workshops of 
scientists and technicians, and in the throbbing hearts 
of foundries, mills, and factories. These give vitality 
and fluidity to military processes which are far from 
fixed and permanent. 

The chemical age may force a general alteration of 
the concepts now held toward military adventure. 
By it a great industrial nation will be enabled to emanci- 
pate itself from many sources of bulk supplies not 
readily available, and needed for the purpose of con- 
tinued hostilities. . . . 

Any nation possessing space, resources, skilled 
workers, scientists and engineers, given a brief period 
of peace can create a war machine of deadly power. 

It may be seen that the problems of war and peace 
are no longer in the ordinary sense anthropological or 
political, but are instead harnessed to those factors 
which are transforming agrarian and primitive com- 
munities the world over, to massively organized in- 
dustrial societies.” 

You need give no little thought to those problems, 
and you need to realize that because YOU have im- 


(Continued on page 209) 
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It’s a high speed flier-strander which forms unit cores 
for telephone cable. 

One-hundred-and-one pairs of paper pulp insulated 
copper wire from the supply reels are assembled and 
bound with cotton, then are taken into a unique revolv- 
ing flier which twists them into a unit cable core—all at 
the rate of 600 linear feet per minute, or twice as fast as 
machines previously used. Several of these unit cores 
are later combined and sheathed in lead to make the 
familiar telephone cable. 


Each of the 101 supply reels holds up to eight miles 


machine! 


of paired wire and has an individual motor drive with 
sensitive control to insure uniform tension on the wire. 

This is but one of many interesting and unusual 
machines designed by Western Electric engineers to 
advance the art of manufacture in the field of tele- 
phone equipment. 


Buy all the War Bonds you can...and keep them! 


Western Electric 


IN PEACE...SOURCE OF SUPPLY FOR THE BELL SYSTEM. 
IN WAR...ARSENAL OF COMMUNICATIONS EQUIPMENT, 


REVOLVING FLIER 


ae 


STATIONARY CRADLE 
FOR TAKE-UP REEL 


HOW THE FLIER-STRANDER WORKS. The assembled and cotton-bound 
bundle of wires enters the machine at the right and passes into the 
revolving flier (shown in a lighter tone). In the flier, the wires 
pass over two pulleys, travel through a tube to the left end of 
the machine, pass around another pulley and enter the stationary 
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PIVOTED APRON FOR LOADING _ 
AND REMOVING CABLE REELS 


cradle where the finished unit core is wound in smooth, even 
layers on the motor driven take-up reel. The flier revolves 200 
times per minute and imparts two complete twists to the core 
each revolution, while an ingenious gear arrangement holds the 
cradle stationary within the revolving flier. 
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Ring sighting station, computer, amplifier, amplidyne, 
and turret assembled in the laboratory. 

































Parallax, ballistic and prediction corrections. This is 
{ what the computer does in making corrections to hit 
the target. 






Upper two-gun turret with dome removed to show com- ‘aid Preg pie 
pact design. From the amplidyne corrected signals ~!Ction Orr : 
reach the turret and operate driving motors which — ~ECtion 
synchronize the position of the guns with the corrected No correction —_ 
position of the sight by means of selsyns. Windage is a . 
a function of air speed and air density, both of which Line of sight 
are measured and sent to the computer by a hand-set. 
B-29 : 
(Continued from page 202) Prediction- The correction made which causes 


guns to lead the target 





they were on solid shafts rather than apart and con- 
nected only by electric wiring. The selsyn motors on the 
turret set the tempo for the more powerful equipment 
which moves the guns. This power is sufficient to lift — 
a 200 pound man hanging from the ends of the guns. 
Since the navigator has the instruments showing 
altitude, outside temperature, and speed, he sets dials 
that send this information to the computer, which takes 


t t 

Line of sight 
Windage 

(Effect of Gravity Not Shown) 


the guesswork out of gunnery. Facts on altitude and Ballistic-The correction made to compensate for 
deflection caused by wind and gravity 


outside temperature make possible the determination of 
ur density, which in turn figures in an important way 
on how the path of the bullet will be curved by windage. 

The electronic and mechanical brain in the com- 
puter goes to work on the information it has received 
from other elements of the system. These include the 
range and speed of the enemy aircraft, its angle from 
the B-29, and air density. Its job is to figure out 
instantly where the bullet and enemy plane would meet 





nd to correct the pointing of th S. _ Parallax— The correction made due to the distance 
. apni See ee between the controlling sighting station and turret 


The turrets are equipped with fire interrupters and 
contour followers to prevent the guns from firing into 
any part of the plane on which they are mounted. The 
gunner does not have to think of the danger of whirling 
his guns into a line that would do damage to parts of 
his own plane, for fire interrupters prevent the guns 
from firing when they are in such positions. The 
midenion contour is an additional safeguard which No correction 
ene guns from pointing at personnel on the pee. 


wy, 
his is done because cartridges sometimes ‘cook off” Total correction combines prediction, ballistic, 
in a hot barrel. and parallax corrections 
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CAUSE AND EFFECT... 
(Continued from page 206) 


roved the methods of war, you are honor-bound to 
se the causes of war, to begin to identify yourself 
with the world as opposed to your own select circle or 
just the United States, to realize the needs of all 
nations, which if not satisfied are certain to lead to 
war again — because nations are no longer separated 
from each other by any barriers save those in the minds 
of their inhabitants. 

And if your conscience and duty towards viewing 
your profession with perspective and carrying it 
el to the end is no incentive, YOU certainly 
owe it to the men on the fighting front. It’s not easy 
to look those men in the eye when they return and 
tell you, “It’s cleaner to die fighting than to stand 
around and watch every bit of good and compassion 
and idealism, however little, in you be choked out of 
you by the dollar-grabbing and apathy to the pith of 
war Stateside.” And that’s something to ae 


THE WAR IS NOT OVER! 


YOUR BLOOD CAN STILL 
SAVE A LIFE 


GIVE 
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BULLETIN BOARD 


Honorary and Professional Societies 
at M.I.T. 


M. I. T. MATHEMATICS SOCIETY 


In the fall term, the M. I. T. Mathematical Society 
voted to hold its meetings weekly instead of biweekly. 
It was decided that subject matter should vary from 
elementary to advanced material on alternate weeks. This 
term, members of the Society have presented lectures 
covering a great variety of the topics of interest in 
mathematics. In addition, a series of four lectures of a 
somewhat advanced nature was presented upon the 
subject,® “Functions of a Complex Variable.” More 
such series of lectures upon topics of particular interest 
will be presented if the demands warrant such action. 

The Society wishes to extend a cordial invitation to 
all interested parties to attend its meetings at five 
o’clock on Wednesday afternoons in Room 2-147. 


AMERICAN SOCIETY 
OF MECHANICAL ENGINEERS 


A joint meeting between the student 
branches of M. I. T., Tufts, and Yale was 
held at Tech on Saturday, January 27, 
1945. Professor Hunsaker made the welcoming address 
in which he stressed the need for closer codperation and 
discussion between mechanical engineers in the future. 
A speaking contest took place next, and four papers 
were presented. Thomas * cog 6-45, won first prize 
with his discussion of a mechanical analyzer to calculate 
stress from strain rosette readings. Second prize went 
to Warren Harwick, 2-45, who discussed gas turbine 
efficiencies. A tour was then conducted through the 
various student laboratories with student members 
acting as guides. The final event on the program was a 
lecture entitled “Automobiles of Tomorrow,” presented 
by Professor Fales. Many new features to be found in 
the future private automobile were brought out and 
explained. The meeting proved highly successful and 
interesting to all who attended. 

Recently the winter term membership drive was 
conducted, and many new men were admitted to the 
society. With such an increased membership, many 
events are being planned for the next term. The usual 
lear visits to various concerns about Boston will be 

eld along with some interesting lectures. Other special 
events will be announced in the future. 
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Operations are Safer with It... 


Hospitals are finding year ‘round air conditioning an indispensable aid tn operating 
rooms, Patients, doctors, and staff are all greatly benefited by its controlled tempera-- 
tures and invigorating freshness. 

Years of experience in this work have taught us how best to satisfy the special ree 
quirements of operating rooms. 

High relative humidity is necessary to _ away static electricity; explosion-proof 


motors and switches are used; fresh conditioned air is admitted in unusually large propor- 
tions: controls are automatic, but can be instantly adjusted by the surgeon, Drafts, noise, 
dust, and unsteady conditions are avoided. 

Does your hospital have air conditioning? Would you like to get literature on the 
subject? Write to 


FRICK CO., Waynesboro, Penna. 








SONGS OF INSECTS 


By RICHARD W. SPENCER, 2-47 


The cricket makes its familiar chirp by a process 
technically known as stridulation, which amounts 
merely to lifting the wing covers and scraping the edge 
of one wing over a row of teeth on the opposite wing 
cover. (It is interesting to note that although all 
crickets have scrapers on both wings and “‘files” on both 
wing covers, all the individuals in any one species use 
the same wing, either the right or the left, as the case 
may be.) 

Other insects make their noises in different ways; 
for instance, grasshoppers stridulate by rasping the 
hind legs over the edges of the wing covers. All insects 
make their characteristic noises in some similar mechan- 
ical way. No insects have any real voices. All insect 
songs are made by stridulation. 

he fundamental frequencies of some insect “songs” 
are above the upper limit of human hearing. (A normal 
human ear can pick up frequencies up to about 18,000 
vibrations per second.) 

With detecting apparatus to receive supersonic 
vibrations and an instrument to transpose them down 
to an audible frequency, such insect songs could be 
analyzed. If the pitch of an insect’s song is 30,000 vibra- 
tions per second, it could be heard if there were some 
way to “subtract” about 25,000 vibrations per second. 
One might think that this could be done by using 
“beats,” but beats, the difference frequency between 
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two tones, are audible only if both tones are of an 
audible frequency. 

An electronic device has been developed which con- 
verts sound into electrical vibrations. Another elec- 
trical vibration of adjustable frequency is “mixed” with 
the original vibrations. The difference frequency can 
then be reconverted to sound, which can be made 
audible by adjustment of the introduced frequency. 

The receiving apparatus consists of a parabolic 
reflector at the focus of which is the actual receiver. 
The converting of sound to electrical vibrations is 
accomplished by the use of a pieso-electric crystal, 
Rochelle salt in this case. Mechanical (sound) vibra- 
tions distort very slightly the shape of the crystal, 
which emits electrical vibrations of the same frequency. 
Similarly, electrical vibrations, when put into another 
crystal, convert the electrical difference frequency back 
into sound. 

Set in an insect-infested area, the location of an 
individual insect may be found merely by aiming the 
parabolic reflector at the spot where the sound is most 
intense. The specimen may then be collected and 
studied more fully. 


FIBERGLAS 
(Continued from page 201) 


Heat Insulation 

The major portion of Fiberglas goes into the produc- 
tion of Fiberglas insulating wool. Mats composed of 
masses of these fleecelike fibers conduct very little 
heat. The reason for this is quite evident. These mats 
are 92 to 99 per cent air by volume. The small contact 
areas between individual fibers offer little area for 
heat conduction. Most of this insulating wool is now 
being used in the war effort. The Navy is Fiberglas’ 
biggest customer. In 1939 the Navy adopted Fiberglas 
as its standard thermal insulation throughout all of its 
fighting ships. Every square foot of decking has 
Fiberglas insulation beneath it. The ship’s magazine, 
the control room, and the crew’s quarters are insulated 
with Fiberglas. Fiberglas’ sound-absorbing quality 

(Continued on page 212) 


Fiberglas insulating wool will not settle, is fire-safe, 
lightweight, unharmed by moisture 
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FIBERGLAS 
(Continued from page 210) 


combines with its low heat con- 
ductivity to insulate the engine 
room both from sound and heat. 
The maze of pipes aboard a ship are 
now insulated with Fiberglas in- 
stead of asbestos. The modern 
battleship has over 60 tons of 
Fiberglas in its construction. 

F As meets the requirements 
of aviation insulation problems. 
It has the lowest moisture absorp- 
tion of any insulatory material. 
Absorbed moisture means added 
weight to an airplane. Therefore, 
Fiberglas guards the highly in- 
flammable parts of the modern 
warplane. 

he Army uses Fiberglas in the 
insulation of all sorts of military 
equipment from huge cannons down 
to small portable radios. The port- 
able chor: used in the Arctic, 
are all insulated with Fiberglas. 
Two hundred pounds of Fiberglas 
insulation in these shelters save 
20,000 pounds of fuel in one season. 

In scores of warplants Fiberglas 
is installed in the walls and roof to 
help maintain inside temperatures 
that promote working efficiency 
both summer and winter. Fiberglas 
also insulates miles of piping in 
these plants. Special cylindrical 
mats of Fiberglas wool are made for 
this purpose. They fit snugly onto 
the pipe. When painted with alumi- 
num paint, a metallic finish is 
obtained on this pipe insulation. 
Fiberglas is rapidly leloces as- 
bestos in pipe insulation because of 
its neat appearance. The noisy 
airplane engine test rooms are 
insulated for sound with Fiberglas. 

A cemeni made of Fiberglas 
has been developed. Ii is used as 
insulation on large furnaces, tanks, 
or wherever a thermal resistant filler 
is needed. 

The ceilings and floors of the 

stwar home will be insulated with 
iberglas insulation mats. These 
mats have been in use for several 
years in home building and come 
in standard sizes. Thermal insula- 
tion is truly one of Fiberglas’ con- 


quered fields. 


Electrical Insulation 


Fiberglas has also invaded the 
field of electrical insulation. The 
value of Fiberglas as an electrical 
insulator lies primarily in its re- 
sistance to the forces that tend to 
break down insulation. Chief among 
these are high temperature and 
moisture. Fiberglas treated with 
certain varnishes has a_ greater 
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Seamless and Drop-Forged Steel Products 


To make a high quality steel! product, the begins with the pig and ends only at 
steel itself must be right. That is why the point of shipment. The Harrisburg 
Harrisburg makes its own alloy and car- plant is equipped with three fifty-ton 
bon steels for special pur- open hearth furnaces. One 
poses. Thus Harrisburg prod- 2-high 32 inch Blooming and 
ucts are right from the start; ome Slabbing Mill: Annual capac- 
right because supervision a Br ity — 100,000 tons. 








HARRISBURG STEEL CORPORATION 


Manufacturers of 


Alloy and Carbon Steel 


Seamless Steel Cylinders, 
Liquefiers, Pipe Couplings 
and Slush Pump Liners 


Drop Forgings and 
Drop-Forged Steel Pipe Flanges 


Coils and Bends 


Harrisbu 


STEEL CORPORATION - HARRISBURG, beetles 
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HIGH DIELECTRIC STRENGTH 


LOW MOISTURE ABSORPTION 
CORROSION RESISTANCE 


COMPRESSIVE STRENGTH — 


TENSILE STRENGTH 


FLEXURAL STRENGTH : 


IMPACT STRENGTH 


STABLE AT. ORDINAR 
TEMPERATURES 
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oo jiggled the lid of many 
a kettle before James Watt 
asked why ...and went on to 
make steam work an engine that 
helped touch off the Industrial 
Revolution. 

Plastics provide similar oppor- 
tunities for investigation. 

Possibly you haven’t used plas- 
tics for as many applications as 
you profitably might. Perhaps you 


haven’t looked into plastics at all 
... but should. So, a suggestion: 
If you, with your first-hand knowl- 
edge of the properties you need 
in a material, will tell us what 
your physical, chemical, electri- 
cal, or mechanical requirements 
are, we will quickly see whether 
our type of technical plastics can 
help you in any of your current 
or future applications. 


SYNTHANE CORPORATION, OAKS, PENNSYLVANIA 


Plan your present and future products with 
Synthane Technical Plastics 


wm SYN TIAN wn 
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at engineering student will be interested in this Okonite 
research publication* giving data in connection with carrying 
greater emergency loads on power cables. Write for your copy 
of Bulletin OK-1017. The Okonite Company, Passaic, N. J. 


*By R. J. Wiseman, chief engineer of The Okonite Co., 
 yeseem before a joint meeting of the Missouri Valley 
lectrical Association and Southwest District A.1.E.E. 


ee 
OKONITES 
INSULATED WIRES AND CABLES _ .... 
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SINCE 1905 


CONDUITS, SURFACE RACEWAYS 
WIRES AND CABLES 


ional Electric 
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Pitts burgh, Pa. 
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Fiberglas retainer mats increase the useful life and 
improve the performance of storage batteries in 
which they are used. 


dielectric constant than any other comparable material. 
Wire insulated with Fiberglas weighs much less, re- 
quires less space, and withstands more heat than wire 
insulated with organic fibers. 

All the electric motors that are used aboard ships 
or on docks are insulated with Fiberglas because then 
the sea air does not affect them. The small electric 
motors in warplanes are insulated with Fiberglas 
because of their reduced weight. The weight of a ten 
horsepower motor has been reduced as much as 170 
pounds through use of Fiberglas-insulated wires. The 
ignition cables on airplanes have been insulated with 
Fiberglas to assure a quick take-off even when the 
plane has been subjected to severe and prolonged 


A spiral four-fluted end mill is being used on this 
tool to mill the recess in this glass-reinforced laminate 
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Stove and Heater Plant Converted to Efficient 
Manufacturing of Practice Bombs by 


LAMSON conveyors 


When one of the great West Coast makers of stoves 
and heaters was awarded a contract for the produc- 
tion of 100 lb. practice bombs, it faced many problems. 
Materials handling was one of the most difficult. 
Moving raw materials to initial processes and semi- 
processed materials through operations was especially 
challenging, due to the irregular shapes of the compo- 
nent parts—and of the bomb itself. Second—no single 
building large enough for the complete job was avail- 
able. Lamson engineers, employing a series of overhead 
and belt conveyors, linked two buildings into one 
smoothly operating unit, moving hard-to-handle ma- 
terials to the job in either building. 


Our engineers have selected 17 actual cases pre- 
senting difficult problems of conversion, analyzed 
them for you and presented solutions and results in 
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Bia 










an informative booklet entitled ‘“‘Case Histories to 
Aid You in Blueprinting Conversion to Peace.’’ Send 
coupon for your free copy. 


LAMSON CONVEYORS and TUBES 






LAMSON CORPORATION 
950 Lamson St., Syracuse 1, N. Y. 
Send me a copy of “Case Histories to Aid You in Blueprinting 
Conversion to Peace.” 
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Pi 
GEE , LOOK pea, 


PINS ! THEY MAKE ‘EM 
FROM ROEBLING 
FLAT WIRE THE SAME 
COMPANY THAT MAKES 
SUCH SWELL WIRE 
ROPE ! 










Roebling produces every major type of wire and 
wire product... toaster cord to telephone cable... 

f 3 bridge cable to wire rope... fine filter cloth to 
i i heavy grading screen...strip steel and flat wire to 
round and shaped wire...all Roebling products. All 
the result of over 100 years of wire specialization. 
John A. Roebling’s Sons Company, Trenton 2, N. J. 


> PACEMAKER IN WIRE PRODUCTS 


- WIRE ROPE AND STRAND © FITTINGS * SLINGS * SUSPENSION BRIDGES AND CABLES 
COLD ROLLED STRIP * HIGH AND LOW CARBON ACID AND BASIC OPEN HEARTH STEELS 

_ AIRCORD, SWAGED TERMINALS AND ASSEMBLIES * AERIAL WIRE ROPE SYSTEMS * ROUND’ 

AND SHAPED WIRE + ELECTRICAL WIRES AND CABLES * WIRE CLOTH AND NETTING — 





~ 


ROEBLING 


FIBERGLAS 
(Continued from page 214) 


humid conditions. All aircraft 
radios are also wired with Fiberglas- 
insulated wire. 

Fiberglas has found its way even 

into the storage battery industry. 
The plates of the modern storage 
battery are separated by Fiberglas 
retainer mats. Being porous, acid- 
proof, and non-conducting, Fiber- 
glas is the most suitable material for 
these mats. Batteries equipped 
with Fiberglas retainer mats show 
54 per cent greater life than other 
types. 
A Mica-Fiberglas combination 
has also been developed that is 
available wherever heavy flexible 
electrical insulation is needed. 


Fiberglas Plastics 


Glass-reinforced, low-pressure 
plastics are used in the construction 
of aircraft. This material embodies 
all the strength and durability of 
metals combined with the chemical 
and moisture-resisting properties of 
glass. It was developed very re- 
cently at Wright Field under the 
direction of the Army Air Forces. 
Sheets of Fiberglas seth are lam- 
inated, impregnated with a resinous 
plastic, and then treated with 
pressure and heat in molds. The 
aircraft parts have a higher strength- 
weight ratio than aluminum and 
are superior to other ane for 
aircraft usage. The resulting plastic 
part when finished resembles porce- 
lain and can be machined, sawed, or 
even welded. Yet when in the 
plastic stage, before application of 
heat and pressure, this material 
can be molded into such versatile 
shapes as fuel tanks and air ducts. 
Glass-reinforced, low-pressure plas- 
tics are found on many of our train- 
ing planes and in the construction 
of helicopter cabins. This is an 
entirely new field in the Fiberglas 
industry and many of the latest 
developments and uses are still 
military secrets. 

Bathtubs, stoves, lockers, re- 
frigerators, station wagons, trailers, 
aircraft, and numerous other articles 
are expected to be made of Fiberglas 
ao in the postwar world. 

iberglas plastics may be used 
wherever great strength and light 
weight are needed. 

iberglas certainly has a bright 
future. More applications are being 
discovered, old products improved, 
and the cost of production is con- 
stantly decreasing. We may well 
anticipate that the Fiberglas in- 
dustry will become one of the great- 
est industries in the nation. 
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LARGE chunk of metal, containing a 
mixture of coke and sand formed 
inside this huge drum casting when the 
hot metal accidentally broke through 
the sand during the pouring operation. 
This “tumor” — about two feet in diam- 
eter and five feet long— was too big 
to be removed through the openings 
in the end of the drum. The casting— 
costing in the neighborhood of $1500 
— was too valuable to be scrapped. 
So a member of Air Reduction’s 
Applied Engineering staff was called 
into consultation. He studied the case 
and prescribed cutting the tumor into 






AIR REDUCTION SALES COMPANY 
MAGNOLIA AIRCO GAS PRODUCTS CO, 
NATIONAL CARBIDE CORPORATION 
PURE CARBONIC, INCORPORATED 

THE OHIO CHEMICAL & MFG. CO. 
WILSON WELDER & METALS CO., INC. 


=) => 
AIRCO 
St) SS 


FLAME SURGERY REMOVES 


pieces small enough 
for removal with the 
oxygen lance—an in- 
strument which cuts 
through heavy thick- 
nesses of metal with a jet of oxygen. 

The treatment was followed; the 
“operation” was completed success- 
fully in forty hours and the $1500 
patient went right to work at its ap- 
pointed task. 

The oxygen lance is one of scores 
of Airco products for the shaping, 
joining and treating of metals with 
the oxyacetylene flame and electric 
arc. Many of these products were de- 
veloped by Air Reduction for use in 
new and improved processes which 
have grown out of Airco’s extensive 

research activities. 


60 EAST 42nd STREET 


THREE-TON TUMOR: 
FROM IRON INVALID 


Arr REDUCTION 
























Through these products, through this 
research and through its field engi- 
neering service, Air Reduction has 
rendered important aid to many manu- 
facturers in their wartime task of pro- 
ducing the tools of victory. 

For additional information on Airco 
oxyacetylene flame processes and 
their many applications in war and 
peacetime industry, write for a free 
copy of the interesting publication 
“Airco in the News". Address your. 
request to Dept. CP, Air Reduction, 60 
East 42nd Street, New York 17, N.Y. 
* BUY UNITED STATES WAR BONDS «x 





NEW YORK 17, N. Y¥. 





OXYGEN, ACETYLENE AND OTHER ATMOSPHERIC GASES « GAS WELDING AND CUTTING: APPARATUS + CALCIUM CARBIDE 


ARC WELDING MACHINES AND SUPPLIES » CARBON DIOXIDE + “DRY ICE” « ANAESTHETIC AND THERAPEUTIC GASES ANO APPARATUS 
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Here’s an electronically controlled 
Variable Speed Coupling that’s in 
the middle of a tough job in the 
Boeing Wind Tunnel. 


erefore, that 
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Microscopes are gunsights in Medicine’s 
battle on bacteria. 

Optical microscopes, however, were not 
powerful enough to “draw an accurate bead” 
on the deadly virus that caused influenza. 


But today, medical men have seen what 
no optical microscope could bring into 
focus —the infinitesimal influenza virus that 
previously had lain craftily camouflaged 
among larger cells. 

This revelation came about through the 
Electron Microscope, developed by scien- 
tists at RCA Laboratories. And now, having 
been seen, influenza may be forced to un- 
conditional surrender, saving the lives of 
thousands each year. 


Here is but one facet of the genius shown 
by scientists behind RCA research. . . the 
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to destroy em you have fo see em 


“ever-onward” research that saves lives or 
creates a better radio with equal skill... 
the “there-when-you-need-it” research that 
gave super-secret equipment to the United 
Nations . . . the “way-ahead” research that 
goes into everything made by RCA. 


When you buy an RCA radio or phono- 
graph or television set or any RCA product, 
you get a great satisfaction ... enjoy a 
unique pride of ownership in knowing that 
you possess the very finest instrument of its 


kind that science has yet achieved. 













They see what human eyes 
have never seen before! 


Drs. Arthur Vance and James Hillier, 
scientists at RCA Laboratories, with Mr. 
E. W. Engstrom, Research Director 
(standing), examine the RCA Electron 
Microscope that has useful magnifica- 
tion up to 100,000 diameters, revealing 
unseen new worlds to the eyes of man. 
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CHEMICALS — Carbide and Carbon Chemicals Corporation 


LIGHT ON THE RIS(NG SUN 


UNCLE SAm’s Navy has the most efficient searchlights 
on the Seven Seas. They are so powerful that one of 
them measuring 24 inches across can shoot a beam of 
light through 23 miles of inky darkness. 


The reflectors of these searchlights are made of an 
alloy perfected and produced by HAYNES STELLITE 
ComPANY, a Unit of UCC. 


The Navy is using this Haynes Stellite alloy for sev- 
eral reasons. It will not shatter from shock of gunfire. 
It has high resistance to corrosion by salt air, salt spray, 
powder and sulfur fumes. It withstands the terrific heat 
of the arc light—and hot particles of copper and carbon 
from the electrodes do not cause it to pit and lose its 


Keeping Navy searchlight reflectors 
spotlessly clean is an unending job. 
The Haynes Stellite alloy, from which 
many reflectors are made, is so hard 
that constant cleaning and polishing 
will not mar its surface. 


reflectivity. Searchlight reflectors are indicative of the 
many applications to which Haynes Stellite alloys—with 
their unique combinations of properties—can bring 
more efficient performance. 


® 


Haynes Stellite alloys have long been used for scientific mirrors, 
surgical and dental instruments and other equipment requiring 
great resistance to corrosion, wear and heat. Unending research 
by UCC is constantly adding to the variety of these alloys. They 
can be produced in many exacting shapes—in quantity —and de- 
livered ready for assembly without further finishing. 

Consulting engineers, production managers, educators and 
designers are invited to send for booklet P-3 describing the 
properties of Haynes Stellite alloys. 


BUY UNITED STATES WAR BONDS AND STAMPS 


UNION CARBIDE AND CARBON CORPORATION 
30 East 42nd Street [I] New York 17, N. Y. 


Principal Units in the United States and their Products 
ALLOYS AND METALS— Electro Metallurgical Company, Haynes Stellite Company, Kemet Laboratories Company, Inc., United States Vanadium Corporation 


PLASTICS — Bakelite Corporation 


ELECTRODES, CARBONS & BATTERIES — National Carbon Company, Ine. 


INDUSTRIAL GASES AND CARBIDE — The Linde Air Products Company, The Oxweld Railroad Service Company, The Prest-O-Lite Company, Ine. 





These spheres—these little steel balls 
that are the hearts of ball bearings— 
have as great an influence on our lives 
as anything promulgated at interna- 
tional conferences. 


For as our civilization depends on 
Production ... Production (the science 
of “keeping ’em rolling”) depends on 
anti-friction bearings ... and “Nothing 
Rolls Like a Ball!” 


The Ball Bearing carries loads on a 
circle of free rolling steel balls, reducing 
friction and wear, maintaining precise 
location of parts and cutting mainte- 
nance—as does no other type bearing. 


That’s why over 300 million New 
Departure Ball Bearings are working 
in this war. That’s why designers of 
new and better machinery are design- 
ing more ball bearings into that ma- 
chinery than ever before. 


We believe there is no substitute 
providing to so full an extent, the ad- 
vantages that ball bearings give in so 
many applications—particularly when 
made with the technical experience that 
goes into New Departure Ball Bearings. 


Send for your free copy of “Why 
Anti-Friction Bearings.” 


nothing rolls like a ball 


csoane NA, NEW DEPARTURE 


New Deporture Ball Bearing ¥ 


9 BALL BEARINGS 


NEW DEPARTURE + DIVISION OF GENERAL MOTORS ¢ BRISTOL, CONNECTICUT ¢ Sales Branches: DETROIT « CHICAGO «+ LOS ANGELES 




























REMOTE CONTROL 





E’S a gunner on a Boeing Superfortress. And there’s a Jap plane framed in his sight. As he 
swings around, tracking the Jap, the low steel-lidded turret—-which may be yards away 
-—also turns. It follows his movements, and the guns raise and lower. And by pressing a button 


under his thumb, he can fire a fatal barrage. 


But those guns don’t point where he’s aiming. For tied in between him and the guns is the 
G-E electronic-mechanical computer. It makes corrections for lead, windage, distance, parallax. 

By flicking a switch, he can take over the control of up to three turrets. That leaves the B-29 
protected on all sides---no blind spots for enemy attack! 





NO SALE 


HIS satisfied television set owner—one of several 
hundred envied people in the Schenectady- 
Albany-Troy area—hangs on to his receiver in spite 
of heavy demands for used sets. He enjoys the pro- 
grams telecast from the G-E station, WRGB, and looks 
forward to even better entertainment after the war. 
When postwar sets are made available, their owners 
will enjoy a diversity of programs. The picture of 
probable television developments, drawn by G-E 
engineers, shows interesting changes. There will be 
television wireless networks, made possible by the 
G-E ‘“‘lighthouse tube,” which utilizes ultra-high 
frequency radio beams for sending programs from one 
point to another. And then there will be smaller sta- 
tions—known as satellites—to carry programs from 
centrally located master stations to the folks down 
on the farm. 





CATCHING SNOWFLAKES 


“ OSSILIZING”’ snowflakes is a fascinating hobby 

for Vincent Schaefer of the G-E Research Lab- 
oratory. But more than that, it’s part of a critical 
war program. His technique for making replicas of 
snowflakes can be applied to other things, like metals 
needed for analysis. 

It would be possible to get pictures of metal sur- 
faces with a powerful electron microscope, except for 
one problem. The electron microscope relies on having 
a stream of electrons pass through the sample, and 
no way has been found to make a slice of metal thin 
enough to be transparent to an electron stream. 

Thanks to Mr. Schaefer’s innovation a very thin 
plastic reproduction of the metal is used. That’s 
placed under the electron microscope, and then the 
analyst gets to work. General Electric Company, 
Schenectady 5, New York. 


Hear the G-E radio programs: ‘‘The G-E All-girl Orchestra,” Sunday 10 p.m. EWT, NBC—“‘The World Today” news, 
Monday through Friday, 6:45 p.m. EWT, CBS—“The G-E House Party,”” Monday through Friday 4:00 p.m. EWT, CBS. 


The best investment in the world is in this country’s future. Keep all the Bonds you Buy. 
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